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vABSTRACT
The construction industry consumes huge amounts of natural resources. The 
current implementation of prefabrication seems unable to provide satisfactory result 
to the construction industry. This paper provides partly an initial study, to identify 
types of construction solid waste on site, to identify the causes of construction waste 
and to examine the wastage level in adopting prefabrication in construction activities 
between two (2) types of building which are residential and commercial building. 
Generation of construction wastes constitutes a major impact to the environment. The 
awareness among contractors and builders regarding waste minimization is still low 
although various researchers have proved that environment of problems are getting 
more critical. Construction cost and technology are the important parameters that 
determine the material wastage. The data were obtained from 16 and 14 respondents 
on residential and commercial respectively through questionnaires that have been 
distributed at Selangor, Kuala Lumpur and Pahang area. All the data have been 
analyzed using average index. Site observation has been carried out to get additional 
information. All of the respondents are site engineers, contractors and manufacturers 
of Industrialized Building System. Average Index method will be used to analyze the 
data obtained. As a conclusion, types of construction waste such as concrete and 
timber, causes of construction waste such as careless at design stage and lack of 
communication between leader and worker
and the difference of wastage level between residential and commercial building 
using fabrication method are established. In commercial building, the most average 
wastage is timber with value of 8.21. In residential building, the most average 
wastage in residential is concrete with the value of 11.4. It has been found out that the 
wastage level in commercial building is lower than residential building.
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ABSTRAK
Industri pembinaan merupakan sebuah industri yang menggunakan sumber 
alam dalam jumlah yang besar. Pada masa ini, pembabitan dalam kaedah pasang siap 
menunjukkan hasil yang tidak memuaskan dalam industri pembinaan. Tujuan kajian 
ini dilakukan adalah untuk menyelidik jenis – jenis bahan pembaziran di tapak bina, 
mengkaji sebab-sebab berlakunya pembaziran ditapak bina dan menyelidik tahap 
pembaziran di dalam kerja pasang siap antara bangunan perumahan dan bangunan 
komersial. Bahan pembaziran yang terhasil di tapak bina telah memberi kesan buruk 
kepada alam sekitar. Kesedaran kontraktor dan Pembina terhadap kepentingan 
pengurusan bahan binaan masih rendah walaupun pelbagai penyelidikan telah 
membuktikan bahawa masalah alam sekitar menjadi semakin kritikal. Dua (2) 
parameter penting yang menentukan tahap pembaziran adalah kos pembinaan dan
penggunaan teknologi. Penyelidikan ini diadakan untuk mengenalpasti jenis-jenis 
bahan pembaziran dan kadar pembaziran bahan di antara kawasan perumahan dan 
kawasan komersial. Kajian telah di lakukan di kawasan Selangor, Kuala Lumpur dan 
Pahang. 16 responden dari kawasan perumahan dan 14 responden dari kawasan
komersial telah memberi maklum balas terhadap borang soal-selidik yang telah 
diedarkan. Semua data yang diperolehi telah dianalisis menggunakan indeks purata. 
Maklumat data telah dikumpul dan lawatan tapak telah diadakan untuk mendapatkan 
maklumat lanjut dari jurutera dan kontraktor yang berpengalaman. Kesimpulannya, 
jenis-jenis sisa/buangan pepejal di tapak bina seperti konkrit dan kayu , faktor-faktor 
pembaziran bahan di tapak pembinaan seperti kesalahan ketika mengira bahan –
bahan dan kurangnya kerjasama antara ketua dan pekerja, dan perbezaan pembaziran 
bahan di antara kawasan perumahan dan kawasan komersial telah di ketahui. 
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Hasil kajian mendapati bahawa kadar pembaziran bahan di kawasan perumahan 
adalah lebih tinggi berbanding kawasan komersial.
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CHAPTER 1
INTRODUCTION
1.1 Introduction
Construction waste can be considered as one of the main factors that can give 
serious impact to the environment. High demands of the infrastructure projects 
implementation especially in the commercial buildings and residential building becomes 
the main reason that causes construction wastage. Therefore, construction waste 
management indeed is a big and important issue that should be emphasized in Malaysia
construction industry.
Production of the construction waste in a big quantity, with different composition is one 
of the main factors that contribute to a serious problem because the waste disposal will 
give bad effect to the environment. 
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There are two (2) main types of building waste, structural waste and finishing 
waste. Structural waste is generated during the course of construction. Finishing waste is 
generated during the finishing stage of a building. Construction wastes are disposed of at 
landfills and public filling areas.
Construction waste management is an important environmental issue. The huge 
volume and various compositions of construction waste have made its disposal a serious 
problem because it leads to environmental impacts such as landfill space and resource 
depletion. Greater concerns must be given to construction waste generation and 
management to reduce its burden to the environment. Moreover, waste measurement 
plays an important role in the management of production systems since it is an effective 
way to assess their performance, allowing areas of potential improvement to be pointed
out.
Most construction waste goes into landfills, thereby increasing the burden on 
landfill loading and operation; a significant portion of the remaining are dumped 
indiscriminately, particularly in third world countries. Waste from sources such as 
solvents or chemically treated wood can results in soil and water pollution. Landfills are 
costly and scarce and dumps are unsightly and are continuing sources of environmental 
hazards. This has led researchers to suggest reduced construction waste generation as a 
way of ameliorating these problems. 
In recent years, the construction industry has depleted natural resources of 
nations and invariably has led to environmental degradation.  Due to lack of 
environmental awareness, contractors have caused irreversible damage to the 
environment by disposing of waste materials blatantly. Besides, this construction 
activities has caused air and water sources to be polluted and all of these could lead to 
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health complications. It is obvious that effective construction waste management must 
be properly implemented in a bid to stem these negative consequences (Cobra, 2008).
Generally construction activities which lead to produce wastage can be grouped 
into off-site and on-site operational activities. Off-site activities include mining and 
manufacturing of materials and components, transportation of materials and 
components, land acquisition, and project design. While the on-site construction 
activities relate to construction of a physical facility.
Both on-site and off-site activities can result in pollutions under the categories of 
ecology, landscape, traffic, water, energy, limber consumption, noise, dust, sewage and 
health and safety hazards. In order to manage such a huge quantity of construction 
waste, some countries has adopted some strategies of wastage deposition.
Prefabrication techniques are used in the construction of apartment blocks and 
housing developments with repeated housing units. The quality of prefabricated housing 
units had increased to the point that they may not be distinguishable from traditionally-
built units to those that live in them. The technique is also used in office blocks, 
warehouses and factory buildings. Prefabricated steel and glass sections are widely used 
for the exterior of large buildings.
An example from house-building illustrates the process of prefabrication. The 
conventional method of building a house is to transport bricks, timber, cement, sand, 
steel and construction aggregate, examples to the site, and to construct the house on site 
from these materials. In prefabricated construction, only the foundations are constructed 
in this way, while sections of walls, floors and roof are prefabricated (assembled) in a 
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factory (possibly with window and door frames included), transported to the site, lifted 
into place by a crane and bolted together.
Prefabrication saves engineering time on the construction site in civil 
engineering projects. This can be vital to the success of projects such as bridges and 
avalanche galleries, where weather conditions may only allow brief periods of 
construction. Additionally, small, commonly-used structures such as concrete pylons are 
in most cases prefabricated.
2.2 Environmental Management Issue
Nowadays, Malaysia is running out of space to dispose of the urban waste 
generated daily by wasteful consumption. The number of landfills in Malaysia is not 
enough. According to Housing and Local Government Minister, Datuk Seri Ong Ka 
Ting, 80% of the country’s landfills will be full in two (2) years. In fact, landfills 
themselves cause many serious environmental problems for us and for future 
generations. Not many realize it, but each Malaysian throws away an average 0.8 kg of 
waste daily. Malaysia is among the countries that have a high rate of waste generation. 
Our country generates around 15,000 tons of waste everyday. It is only a matter 
of time before we ran out of space to dispose of them. If we put them all together, we 
have enough waste to fill up the KL Twin Towers in just 9.5 days. In fact, the amount of 
waste is expected to increase by 2% every year, depending on our population, economic 
activity and waste disposal methods.
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2.3 Prefabrication
A fabricated home is one having walls, partitions, floors, ceiling and roof 
composed of sections of panels varying in size which have been fabricated in a factory 
prior to erection on the building foundation. This is in contrast to the conventionally 
built home which is constructed piece by piece on the site ( Kelly, 1950).
The theory behind the method is that time and cost is saved if similar 
construction tasks can be grouped and assembly line techniques can be employed in 
prefabrication at a location where skilled labour is available, while congestion at the 
assembly site, which wastes time, can be reduced. The method finds application 
particularly where the structure is composed of repeating units or forms, or where 
multiple copies of the same basic structure are being constructed. 
Prefabrication avoids the need to transport so many skilled workers to the 
construction site, and other restricting conditions such as a lack of power, lack of water, 
exposure to harsh weather or a hazardous environment are avoided. Against these 
advantages must be weighed the cost of transporting prefabricated sections and lifting 
them into position as they will usually be larger, more fragile and more difficult to 
handle than the materials and components of which they are made.
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2.3.1 Advantages and Disadvantages of Using Prefabrication Method
There are some advantages of prefabrication which are self-supporting ready-
made components are used, so the need for formwork, shuttering and scaffolding is 
greatly reduced. Construction time is reduced and buildings are completed sooner, 
allowing an earlier return of the capital invested. On-site construction and congestion is 
minimized. Besides that, quality control can be easier in a factory assembly line setting 
than a construction site setting. 
Prefabrication can be located where skilled labour is more readily available and 
costs of labour, power, materials, space and overheads are lower. Other advantages of 
using prefabrication are time spent in bad weather or hazardous environments at the 
construction site is minimized. Less waste may be generated and in a factory setting it 
may be easier to recycle it back into the manufacturing process, for instance it is less 
costly to recycle scrap metal generated in a metal fabrication shop than on the 
construction site.
However, the prefabrication method also has their disadvantages such as must 
always be careful while handling the prefabricated components such as concrete panels 
and glass panel. Besides that, fully attention has to be paid to the strength and corrosion-
resistance of the joining of prefabricated sections to avoid failure of the joint. Similarly, 
leaks can form at joints in prefabricated components. Transportation costs may be higher 
for voluminous prefabricated sections than for the materials of which they are made, 
which can often be packed more compactly and large prefabricated sections require 
heavy-duty cranes and precision measurement and handling to place in position
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2.4 Residential Building 
A residential area is a land use in which the predominant use is housing. Housing 
may vary significantly between, and through, residential areas. These include single 
family housing, multiple family housing such as apartments, duplexes, town homes (or 
similar configurations), condominiums or mobile homes. Zoning for residential use may 
permit some services or work opportunities or may totally exclude business and 
industry. It may permit high density land use or only permit low density uses. 
Residential zoning usually includes a smaller FAR (floor to area ratio) than business, 
commercial or industrial/manufacturing zoning (Wikipedia, 2009).
In certain residential areas, largely rural, quite large tracts of land may exist 
which have no services whatsoever. Because of a large distance must be traveled to 
access the nearest services, most journeys involve using a motor vehicle or some other 
form of transport. This need has resulted in residential land development usually existing 
or planned infrastructure such as rail and road. The pattern of development is usually set 
forth in the restrictive covenants contained in the deeds to the properties in the 
development, but may also result from or be reinforced by zoning (Wikipedia, 2009).
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2.5 Commercial Building
A commercial building is a type of building that is used for commercial use. 
These can include office buildings, warehouses, or retail (i.e. convenience stores, 'big 
box' stores, shopping malls, etc.). In urban locations, a commercial building often 
combines functions, such as an office on levels 2-10, with retail on floor 1. All 
municipalities / cities / regions maintain strict regulations on commercial type zoning, 
and have the authority to designate any zoned area as such. A business must be located 
inside of an area zoned at least partially for commerce to operate a business in (and out 
of) a commercial building (Wikipedia, 2009).
2.6 Construction Material
2.6.1 Definition of Construction Material
"Construction material" means an article, material, or supply brought to the 
construction site by the Subcontractor or a lower-tier subcontractor for incorporation 
into the building or work. The term also includes an item brought to the site 
preassembled from articles, materials, or supplies such as aggregate, masonry, timber, 
steel, plastic, paper and others. (Fédération Internationale du Recyclage, 2003)
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2.6.2 Masonry in Construction 
Masonry is the building of structures from individual units laid in and bound 
together by mortar. The common materials of masonry construction are brick, stone, 
concrete block, grass block and tile. Masonry is a highly durable form of construction 
because the materials used are not much affected by the elements, but the quality of the 
mortar and the pattern of the units are laid in can strongly affect the quality of the overall 
masonry construction. Masonry is commonly used for wall.
Brick masonry is the most common type of masonry and may be either solid or 
veneered. (Farlex, 2001). Brick veneer construction has strength imparted by a 
framework of wood or a rough masonry wall of other material over which is placed a 
layer of bricks for weatherproofing and providing a finished appearance. The brick 
veneer wall is connected to the structural walls by "brick ties", metal strips that are 
attached to the structural wall as well as the mortar joints of the brick veneer wall.
Masonry is strong in compression, but is relatively weak when subject to tension 
or sideways loads, unless reinforced. Walls are often strengthened against sideways 
loads by thickening the entire wall, or by building masonry piers at intervals. The 
strength of a masonry wall is not entirely dependent on the bond between the building 
material and the mortar; the friction between the interlocking blocks of masonry is often 
strong enough to provide a great deal of strength on its own. The blocks sometimes have 
grooves or other surface features added to enhance this interlocking, and some masonry 
structures forego mortar altogether. Stone masonry without the use of mortar was 
common in early civilizations (Farlex, 2001).
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2.6.3 Timber in Construction
Another major material used is timber board. The main causes of wastage are the 
natural deterioration resulted from usage and cutting waste. Among the projects 
surveyed, there is one (1) construction site bearing wastage of 20% in timber used for 
foundation works. Timber usually dumped after use to do formwork. Timber cannot 
resist termites and can easily broken. Therefore, it is not suitable for long-term usage. 
Old timber also usually ends up in the trash and cannot be recycled.
         
As a construction material, timber is strong, light, durable, flexible and easily 
worked. It has excellent insulating properties. In contrast to the substitutes for timber in 
structural and architectural uses such as brick, concrete, metals and plastics, timber can 
be produced and transported with little energy consumed and the products are renewable 
and usually biodegradable (Koch, 1991). 
The decreasing timber supply from natural forests will be supplemented by 
timber from plantations and secondary or lesser-used species will be adopted more and 
more as construction materials. Non-traditional materials will also be used more 
extensively in the future.
Rubber wood looms is an important source for both household furniture and 
construction. The palm stem especially that of coconut, will also be used to a large 
extent for house construction, particularly for low-cost housing. Laminated products will 
also become important as the supply of large-diameter wood declines further. A more 
extensive use of non-traditional materials will depend largely on advancing technologies 
in processing to promote productivity and economy. Likewise, supplementary 
technologies such as the production of high-quality adhesives and finishing materials 
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from materials indigenous to the region will improve the quality of the timber 
construction products themselves (Koch, 1991).
2.6.4 Steel 
Steel reinforcement bars are also common materials used on construction site. 
The main cause of wastage is resulted from cutting. Damages during storage and rusting 
also form a major part of wastage. Pre-bending in the factory could reduce cutting waste.  
Traditionally, steel have certain characteristic physical properties: they are usually shiny 
(they have "lustre"), have a high density, are ductile and malleable, usually have a high 
melting point are usually hard, and conduct electricity and heat well. However, this is 
mainly because the low density, soft, low melting point metals happen to be reactive and 
we rarely encounter them in their elemental, metallic form. 
2.6.5 Aggregate 
Fine aggregate is natural or manufactured sand consisting of hard, durable, 
uncoated inert particles, reasonably free from clay, silt, vegetation, or other substances 
determined to be deleterious. Substances which are present in amounts to cause 
inconsistent performance in the properties of the plastic or hardened concrete are 
considered deleterious. Such substances as reactive chert, gypsum, iron sulfide, 
amorphous silica, and hydrated iron oxide are considered deleterious.
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Fine aggregate is divided into two (2) categories which are natural sand and 
manufactured sand. Natural sand is fine aggregate resulting from glacial or water action. 
Fine aggregate produced simultaneously with gravel coarse aggregate may contain 
crushed particles. Manufactured sand is fine aggregate from controlled mechanical 
breakdown of rock or air-cooled blast furnace slag or steel slag into sound, 
approximately cubical particles. Manufactured sand will be acceptable only when it is 
the primary product of the crushing operation and sized by a sand classifier. Fine 
aggregate manufactured from limestone may not be used in concrete wearing surfaces. 
Fine aggregate manufactured from steel slag may not be used in cement concrete or 
mortar mixture.
2.6.6 Plastic
Plastic waste is one of the components in municipal solid waste management. 
Plastics are predominantly employed in packaging, construction and consumer products. 
The first commercial plastics were developed over one hundred years ago. Now plastics 
have not only replaced many wood, leather, paper, metal, glass and natural fiber 
products in many applications, but also have facilitated the development of entirely new 
types of products. 
The plastic fraction in municipal solid waste consists mainly of polyethylene 
(PE), polyethylene terephthalate (PET), polyvinyl chloride (PVC) and polypropylene 
(PP) and polystyrene (PS). Different types of plastics will perform differently in the 
environment, e.g. polyvinyl chloride (PVC) has caused concern because of their 
potential to cause environmental harms. Plastic products are durable, which although 
having functional benefits, can cause problems at the end of products’ lives. 
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As plastics have found more markets, the amount of plastic produced becomes 
increases. This phenomenal growth was caused by the desirable properties of plastics 
and their adaptability to low-cost manufacturing techniques. This results in toxins 
existing in the water, air and food chain, bringing the people around the polluted area 
severe health problems. Recently, environmental groups are voicing serious concern 
about the possible damaging impact of plastics on the environment. Plastics end 
products and materials eventually contribute to the solid waste stream.
2.6.7 Paper
Paper is made from cellulose fibre, the source of which can be pulped wood, or a 
variety of other materials such as rags, cotton, grasses, sugar cane, straw, waste paper, or 
even elephant dung. There are different sources of waste fibre used as a source material 
for manufacturing recycled paper. Most paper waste is recycled.
The main types of paper in everyday use which can be recycled are office white 
paper, newspapers, magazines, telephone directories and pamphlets, cardboard, mixed or 
colored paper, computer print out paper.
There are also different grades of paper and board collected mainly from 
agricultural and industrial sources. Paper materials that cannot be recycled are limited 
for examples, paper food wrapping (as well as raw garbage), papers soiled during 
cleaning, cotton waste, paper cups, paper plates, paper milk cartons, carbon paper, heat 
sensitive paper, and paper with vinyl-coating.
